Biosynthesis of proteoglycan in bone and cartilage of parathyroid hormone-related protein knockout mice.
Proteoglycans are suggested to regulate cell adhesion, differentiation and mineralization of hard tissues. In vitro studies have shown that many humoral and local factors regulate proteoglycan synthesis. Among them, parathyroid hormone (PTH) and parathyroid hormone-related protein (PTHrP) have potent stimulating effects on proteoglycan synthesis. However, the exact role of PTHrP on the biosynthesis and metabolism of proteoglycans during skeletal development is not clear. To clarify this point, we examined bony and cartilaginous explants of newborn mice with disrupted PTHrP alleles. Ribs of homozygous PTHrP-knockout mice and wildtype littermates were dissected into bony and cartilaginous regions and metabolically labeled with [35S]sulfate in culture. Radiolabeled proteoglycans were analyzed by column chromatography. The elution profiles of [35S]-labeled proteoglycan from cartilaginous explants did not differ between homozygous PTHrP-knockout mice and wild-type littermates. However, the amount of labeled proteoglycan in homozygous PTHrP-knockout mice was only 4%-5% that of wild-type littermates. In contrast with cartilaginous explants, the amount of labeled proteoglycans in bony explants did not differ between the two genotypes. Interestingly, besides the common major peak (Kd = 0.10-0.16) observed in the bony explants of both genotypes, a minor peak (Kd = 0.42) was specifically present in homozygous PTHrP-knockout mice. This minor peak was earlier than that of free glycosaminoglycan (GAG) chains, suggesting that the core protein, but not GAG chain, was cleaved in the bony explants of homozygous PTHrP. These findings demonstrate a crucial nonredundant role of PTHrP in the regulation of proteoglycan synthesis and metabolism during skeletal development.